Contact residues and predicted structure of the reovirus type 3-receptor interaction.
Sequence similarity between the reovirus type 3 hemagglutinin (HA3) and a anti-idiotypic monoclonal antibody (87.92.6) has been shown to define the site of interaction with a neutralizing (idiotypic) monoclonal antibody (9B.G5) and the cellular receptor for the virus. A synthetic peptide (VL peptide) derived from the anti-idiotypic sequence inhibits viral binding to the receptor. In this study, variants of the VL peptide were utilized to probe specific amino acid residues involved in binding the neutralizing antibody and the receptor. These studies indicate that the--OH groups of several residues are involved in contacting the reovirus type 3 receptor, including Tyr49, Ser50, Ser52, and Thr53 in the anti-idiotypic sequence, corresponding to Tyr326, Ser327, Ser329, and Ser325 in HA3, respectively. In contrast, only Ser50 of the anti-idiotypic sequence, corresponding to Ser327 of HA3, significantly altered neutralizing antibody binding. Additional studies implicate sialic acid as a potential reovirus type 3 receptor on some cells. This includes inhibition of binding of reovirus type 3 and 87.92.6 to L cells by heavily sialylated glycoproteins. Sialic acid was therefore utilized as a candidate receptor to analyze potential interaction schemes with HA3/87.92.6. Sequence similarity to other immunoglobulin structures with similar sequences allowed modeling of the three-dimensional structure of these epitopes. These structures, in combination with peptide studies, allow the development of a model of the interaction of these epitopes with sialic acid, which serves as a reovirus type 3 receptor. These models reveal that similar amino acid residues and side-chain geometries may be utilized by the reovirus type 3 and influenza hemagglutinins in their interactions with cell-surface receptors.